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Fici'M S 71>e mean FEV,* predicted in fcur group* of each malic 
children who were classified by their mother's smoking habit* and 
the season m which they were seen. 

but for these there wv nonetheless i significant 
difference between children of smokers and nonsmok* 
ers, if seen in the cold, wet season. In this season the 
differences also tended to be greater than those 
observed in the warm, dry season (Tables 5 and 6). 
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Ftcrat 3 The mean FEF25-75* predicted In fair groups of 
asthmatic children who were classified by their mothers smoking 
habits and the season m which they wen teen 
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Table 5— The Difference Between Indicator » of Asthma Severity in Children qf Nonemofcng and Smohsng Mother* When 
Measured m the Cold, Her Season (’Odober-Moyj, Compared Wilh the Worm, Dry Season (June-September) 9 


Season 

FEV,* 

FEF2S-75* 

Geometric Mean PC* 

October to May 

Mother nonsmoker (a-141) 

•6*1.1 

75*11 

1.96*1.19 

<n*61) 

Mother smoker (aw45) 

74*17 

*6x31 

0.65*1.36 

<n-li) 

(value 

4 50 

Alt 

153 

td-ufl) 

0.00 

0.00 

0.01 

June to September 

Mother aonsmokar fb • 41) 

ItsLI 

•7*4.5 

137*1.3 
(n» 17) 

Mother smoker (s * 11) 

•7*3.6 

71*7.4 

114*11 

(S»5) 

(value 

-0.7 

-0.55 

102 

Pd tail) 

0.49 

0.99 

0.32 


•One subject was omitted bom the analysis because the smobng natus of the mother was not known T teats were earned out on the logarithm 
of the PC* values. Mean * standard errors are presented. 
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Passive Smoking and the Seasonal 
Difference of Severity of Asthma In Children* 

Andrru ; B. Murray, mnd BrrndaJ. Morriton , PA.D4 


To Icons whether asthmatic children are Mtcctod by passive 
smoking, we studied 240 wwelected consecutively referred 
asthmatic subjects, aged 7 to 17 yean. To discover whether 
child re is of smokers are affected mere severely during the 
cold, wet season, when windows are dosed and children 
are indoors, thaa daring the warm, dry season, when 
houses are well ventilated and children spend more time 


the two 


we compared lung function tests r ecorded during 



S everal studies have reported that children who are 
exposed to their parents’ cigarette smoke are more 
likely than children of nonsmoking parents to wheeze 
and to have decreased spirometric test results. 14 



?<* causa) 

^refitionsiliplPSPWJwsfiS^^P® Doubt re¬ 
mains because some surveys find no difference in 


For editorial comment see page €75 


spirometric results between the children whose par¬ 
ents smoke and those whose parents do not s moke . 74 
-UetsTtfll 



a* 


&du 


|F ni3jjirtI58^ 

[The indoor level of smoke appears to be low in I 


Arizona, even when there is a smoker in the bouse. 
In a study carried out in Tucson, Lebowitz* fcxind that 
the indoor concentration of carbon monoxide (COX an 
indicator of the smoke level, was comparable to the 
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during dvr w»nn,~dry Kium/by contrast, did not have 
lower mean spirometric tost results If their mothers were 
smokers than if aonimokers, and there sms no correlation 
between the number of cigarettes the mother smoked in 
the house and the result of any king function toft L 



(Ckntmbi 


W.70J-06J 


outdoor concentration, even though a smoker was 
present When a building is well ventilated. CO from 
cigarette smoke is rapidly removed, but when poorly 
ventilated, as is the case during the heating season in 
colder areas, the CO concentration increases n The 
reason for reducing the ventilation rate in cold weather 
is to conserve energy: “ The consequence is that in a 
heated building the air is recirculated and there is an 
accumulation of cigarette smoke, shown by high 
concentration of both CO 13 and the mean mass respi¬ 
rable particulate (MRP). another indicator of the 
amount of cigarette smoke present* ** Dockery and 
Spengler* found that smoke from one pack of ciga¬ 
rettes raised the MRP level by approximately 42 p.g/ 
cu m when the air in the building was being recircu¬ 
lated, but only by 18 p.g/cu m when the air was not 
being recirculated. 

If passive smoking is greater in cold, wet wrather 
than in warm, dry weather, and if the smoke impairs 
lung function, we would expect children of smoking 
mothers in Vancouver to be more severely affected in 
the cold, wet season (October through May), than in 
the warm, dry season (June through September. Fig 
1> H During this warm period, windows and doors are 
left open, a practice that rapidly changes the indoor 




^rhiMreirare a p p ro pri ated 


E3»?The'difference in spirometric test 
results between children of nonsmokers and smokers 
reported in asthmatic subjects* 7 is much greater than 
reported in representative groups of schoolchildren 14 
In such a study the mothers* smoking habits are 
particularly important, since children have greater 
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Table %—Comparability Bcttfcm Oid #»«d AW 5ub)eftf 


Table 4 —Correlation Beltotm indkston cf Atthmc 



OM 

Ke» 

p Valur 

the House by the ft rent a, and Probability (p) cf r*0 

Future* 

fa-95) 

fa»lS5) 

(2-Ui)rd> 

^ i - . ^ 

nasasssns 



MKT 






Brtent 




Mean a#i . yr 

11.0x03 

102 03 

900 

Feature 

Branchodilaturs* 

FEV,9 

FEF23-759 

PC,* 

Male .Female ratio 

»37 

10049 

1.00 






Duration of aithma. >7* 

7.620$ 

9.520.3 

0.06 

Mothrrl 





Brcrot respiratory 

02(409) 

4302%) 

0.27 

r 

0.12 

-0.27 

-0.27 

-037 

tofcctkm* 




a 

929 

937 

937 

1(M 

Beceat abdication* 

B1 079) 

42t»9) 

094 

P 

004 

0.00 

0.00 

0.00 

fttiUv* skin test 

nm*) 

130(949) 

0.47 

Father* 





fiiae of aiite reaction^ 

3.0203 

3.12 03 

074 

r 

—0.06 

-0.06 

-0.C3 

0.00 

ftv,9 

93219 

9321.4 

0.91 

a 

923 

932 

932 

104 

FETZFTWk 

•sl7 

7029.3 

0.47 

P 

092 

0.17 

0.33 

0 07 

PC* histamine? 

149213 

1.92 r 13 

0.52 

•Information about bmchodilators was 

S 

i 

i 

9 (point 


*Whca thr iafarmart did art few* a particular item of mfarmation 
the patient «u ocn fried bon the analysis far that Kern. The 
■timbers emitted were at fattowi: duration cf aathma, 33. recent 
respiratory infection, 14, ami medication. 9. 
tTbe tar of the mite ttartipo «u not measured m five. 

JThe PC* was p erformed on J04 wbject* (geometric means are 
gKvn) Mean s fi£ are ptutkd - 


C 


i didjbechildren of ao nnw o fan g inotbeij^Tiblc 




;-:>^ gWM gVSjg;a! 



^»ttSSSU 




Abo, at reported in our previous study 17 there w»s 
no association b e tw ee n the father being a smoker or a 
Don smoker and the results of any of the above- 
mentioned tests (Table 3X »or did the number of 
cigarettes he was said to smoke at home correlate with 

. 

_ : betw — i0 ^ 0 , b ^ BM 

» bj^thm^5>e PC» hiUamfo^j^ 

Table 3—RetWfi cf Lung Function TrtU CUm$*4 by 
Smoking Habit • cf ftnrwti 


t^ndther A more accurate number far the mother is to 
be expected, as the history* was provided by her alone 
in 71 percent* by the father alone in 6 percent, and 
by both together in 16 percent of participants The 
disproportionate frequency with which the child was 
accompanied only by the mother suggested another 
reason for the good correlation between a sthma sever-, 
ity and maternal but not paternal smoking 


Feature 

FEV.9 

FEF25-759 

PC.1 

Geometric Mean 

Mother* 

NonuK*cr(o-M3) 

•5213 

13290 

*.03:1.1 

footer <a-W 

76214 

•923.4 

fa-79) 
0.912 13 

p value. tuaHaOed 

0.00 

0.00 

0.01 

Father* 

Newsmofier fa —166) 

•4213 

71290 

1.9021.19 

Smoker fa-06) 

•129.3 

06293 

«0-TO) 

1J7:1J0 

p value, towtafled 

091 

0.46 

fa-34) 

0.14 


i available far 139 mothers and 232 

fathers. 

tTbe PC* mi p erf or me d on aB 104 children who were eligible- far 
the t*A T left* •»» earned out am loganihm of the PC* values 

90S 



3 eJJicX O.rlwo^ tall prooapugy.^u,wkipo ,me> 

I probability, 0 . 057 ) f&bleST A smaller number 
of children had daU far PC* and far recent medication. 


Biseria) correlation ooefioeatl 

tTbe fC» w p erf ormed op all 104 children who mere eligible far 
•be trtt 7 Mi mere earned oul on logarithm of the PC* value* 
tTbe number of ogwrtles smoked by the mother was mailable in 
937 patients and by tbe father in 939 


0«O.O45^r7bis ob s erv ati on suggests that dgarrttO 1 


1 
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Jon tebMor AprMoyMm Jut AtigtepOtiNm D«c 

Ficvut 1. The mem monthly temperature md the mem monthly 
precipitatioo in Vancouver betw een November 1963 md June 1966. 


From June though September there ere d eg re e deyr tbm* 16*C 
h every month, and on these deyi ventilation ic •amtrictad, ai 
air-conditioning is unnecessary far c omfo rt The mean maximum 
t emp er ature is Vancouver in July and August is only 81*C * Of our 
patients in the Vfcnooirar area, faur had art-conditioning in the 
parents* bedroom * but none had air-conditientog far the whole 
house. Two patients horn cities is the interior of the province had 
house-wide (central) air-con ditiomng the family members in these 
houses vrara all aoumoken 

StMtisbe*/ AnaJyti* 

After elimination of the faur children who were themselves 
smokers and the three who could or would not perform an acceptable 
spirogram. 940 subjects remained 163 had mothers who -rare 
non smokery 56 had mothers who were smokery and the smofang 
status of one mother was unknown. 

For eiftthnl analysis, differences were tetoed by Students t teat 
far those variables on s continuous scale, or s scale approximating 
it, and by x 1 far those which were frequenoei fonotu produet- 
moment and point biserial correlation codEoeoty as appropriate, 
were calculated to assess assoriarion. A logarithmic tiiadbrmtoaoD 
was applied to the aumber of agarrUet smoked by each cf the 
parenty the FC» and to other variables that were shewed to the 
right Multiple linear regressaoe was carried cut far each aeason 
mpanufy 

Results 

The N) groups of children were comparable for the 
following features: age; male-female ratio; the duration 
of asthma; the occurrence, during the preceding two 
weeks* of a respiratory infection, a condition that may 
have influenced lung function test results; the taking 
of recent medication; and the percentage with a 
positive sltin prick test to an inhalant allergen, an 
indication of atopy (liable 1). The two groups did differ, 


table 1—CompmrMity cf Groups 


fitoturaf 

Mother 

Novumoker 

<•*183} 

Mother 

Smoker 

(••56) 

pVUue 
tt- tailed) 

All patients* 

Mean age. yr 

U.OsO.2 

10.9 s 0.4 

0.84 

Mafe.Frmaie ratio 

13063 

43.13 

0.16 

Duration of asthma* 

67s03 

7.4 s 0.5 

0.96 


86(34%) 

80(39%) 

0.74 

tent Medication* 

SO (38%) 

82(41%) 

0.12 

forth* akin lest 

156 (86%) 

46(82%) 

0.57 

Sue of mrta raactarat 

3.4 s 0.3 

1.7 s 04 

0.00 

New patients* 

• -1J7 

• -37 


Family history cf atohma* 

39(43%) 

»po*) 

0.34 

Keating 

Hot tor 

73(62%) 

80(54%) 

048 

Mm* 1 

14 (12%) 

• (17%). 

0.66 

Cos foreaoktog* 

7(6%) 

3( 1%) 

0.96 

Household pets 

80(43%) 

82 (60%) 

0.22 


•When the informant did not know a particular Item of mfomatioo, 
the petiist was omitted from the analys* far that item. The 
•umbers omitted were as fallen*: 

Mothers smofang statuy 1. duration cf asthma. 33. morn! respira¬ 
tory infection, 14, recent indication, 6, family history cf asthma. 
32. wood stove, 4. and gas far cooking. 3. 

TTbe sixe of the mite reaction was not measured to 5. Mean s SE 


however, in the mean diameter of the wheal produced 
by a akin prick test with house dust mite extract 
Children of oonsmoken had the larger reaction, 
indicating either that they had a potential for being 
more severely affected during the cold, wet aeason, 
the period when mite-sensitive subjects in Vmoouver 
tend to bave the worse asthma,• or that they were 
more highly exposed to house dust mites, 17 or both. 

In the 155 patients who were visiting the Allergy 
Clinic for the first time and were asked the additional 
questions at that visit; the children of smoking and 
nonsmoking mothers were also comparable for the 
following variables: for the percentage of houses in 
which airborne allergens were circulated by a forced 
air heating system; the percentage exposed to emis¬ 
sions from gas stoves, used for cooking,? or from wood 
stoves, used for heating;" ownership of pets to which 
they may have been allergic; and the proportion who 
had a parent or sibling with asthma (Bible 1) 

This newly seen group of 155 subjects were com¬ 
parable in all respects to tbe group of 85 whose first 
visit to the clinic had been before tbe start of the 
study except that the latter were older by a mean of 
two yean and had had their asthma for one year longer 
(Table 2). 

jAs ourprevious:,study” ;thete" wir a highly 
^ghificant assoriarion between'maternal fmobng and 
^Indications of increased asthma severity jn.the patient^ 
Children of smoking mothers had a lower mean FEV,t 
and FEF25-75%, and had a lower mean PC* histamine • 
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Table 6 —The Seasonal Piffem vca Between Kownebif 
Mol W CfciWrm end SmoJkmf Motheri Children at to 
Whether They had Taken Bmchodiiotor Mediation 
Recently 

R ece n t Brancbodilttor Medication* 


October to Meyt 

Mother Kwmoker 34 15 102 75 

Mother maker 1® 43 15 57 

June to September) 

Mother msmokrr 16 40 14 60 

Mothe r maker _ 3 30 _ ? 70 

•Kim mbjecU were omitted from the Mu>rn» becowe Itwto 
fa>pw» w h e t her they hod token bro nch odiltoor mediation recently 
1k*4 45<dif w))p value (S-«aile4>*0.03. 

$*• 0.05 <4if * 1} p %*lue (2-ta0ed)wO63 


wm 


Table 7—Corrrlofiow Between indicator ■ of Asthma 
Severity When Children Art Seen m the Cold , Wirt Seoeon 
Compared With the Worm, Dry Seaeon, and the 
Lo goriMm of the Somber of Cigarette* Smoked to (hr 
Howie by the Mother, and Probability (p) eft* 0 



Recent 

BranchndiietonM 

fev,** 

FTF25-75*t 


Octobrr-Mey 

r 

0.17 

-0.37 

-0.35 

-0.26 

• 

17® 

165 

165 

62 

a 

0.01 

no 

.00 

<.01 

|>w lap! 

V 

— .08 

JOB 

J04 

— .23 

• 

4® 

12 

62 

22 

P 

JB 

SB 

.40 

.15 


•NOe wbji eto wm omtried from the rntyiit b o enae the i tt p<m> 
dent did not knew whether they hod fecetred hr onchndilto ofi 
recently (taint Btterto) convUtwai oocf&cientV 
IThiee subject! were omitted from this anolyftb bnwe the 
respondent did not know how many ofwftet the mother smoked 
while to the home 

* Logarithm tifCm wed hr oomkttm 


FEV, recent medication alto had a cipiifiont effect: 
Conversely, to the warm, dry season, the number of 
cigarettes the mother smoked m the house had no 
significant relationship with any of the three measures 
of lung function. For FEV„ having a gas range was the 
only significant predictor but, for FEF25-75%, the 
duration of the child* asthma and having a gas range 
were equally strongly correlated with the dependent 
variable . None of the variables was significant predic¬ 
tors of log PCv- 


Discussion 


7). But during the warm, dry season there was no 
correlation between the number of cigarettes she 
smoked and any of these variables. 

When multiple regression using FE\\. FEF25- 
75%, and log PC* as the dependent variables was 
carried out for each season separate)); the results of 
the univariate analysis were confirmed: The independ¬ 
ent variables were sex, recent respirator)* infection, 
recent medication, positive skin test, family history of 
asthma, bot air heating, wood stove, gas range, pres¬ 
ence of household pets, mothers smoking habits, 
fathers smoking habits, and the logarithm of age, 
duration of asthma, and number of sibkngs/jti£$Ke 
kcokL^wet ^cisoo^theapurob ^ 
ImotbCT^tmokri^S^ ^ 



ijl ja n n i t|yff 

rni aa i > 
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In the warm, dry seasoxx, by contrast, when children 
play outdoors and bouses are we!) ventilated, spiro- 
metric test results were no lower in children of smokers 
than in those of nonsmoker* and in smokers* children 
the mean FEV t was higher in those seen in the warm, 
dry season than in those seen in the cold, wet months. 
Also, there was no correlation between the number of 
cigarettes the mother smoked in the house and any 
hing function test performed during the warm, dry* 
season. 

./Although the numbers of data on bnmchodilator 

eLLtX rt/i liiy fj tfnftVlW 


In the warm diry * 

la our study* as in aeveral others, there was bttle 
effect attributable to cigarette smoke from the father** 
This finding suggests that children inhale leu smoke 
from their fathers* cigarettes than from their mothers, 
an explanation supported by the results of a study by 
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Jarvis and colleagues.* They reported that the mean 
cotinine level in the saliva of children is 1.95 ng/ml if 
only the mother smokes and 1.31 ng/ml if only the 
father smokes guif study often three possible reason*} 
4x maternal Od^ 

"Ji^at &thmHm avenge/moke fewer cigarettes in 
^belKmfttan^tnothm^^Aood^ is that children 

jlbiH ri Sgarettcrthan to diHrtSho^thejmbth^ 
^«mpi3e3^ robbed*.’ ThSrd,tbe 

** % o^tarettei^xnblced in the house eis less^ 

SFoTvSfta Kolooel et al* found that a wiles 
V fte number of cigarettes her husband 
smokes is inaccurate: in only 54 percent of cases does 
tt agree within five cigarettes per day with the hus¬ 
bands own estimate. It i&> however, unlikely that 
mothers or Esthers were incorrectly classified as smok¬ 
ers or non smokers. Kolonel et al* reported complete 
agreement in 95 percent of couples when the man and 
his wife are asked, separately whether he is a smoker. 

A personal history of being a smoker or nonsmoker 
has also been shown to be accurate, using expired 
carbon monoxide and serum thiocyanate levels as 
markers of smoking,* nor is it likely that s significant 
number of the children were incorrectly classified as 


non smokers. 

lb attribute the results of our study to an error of 
classification, one would have to postulate that non- 
smokers’ children are more honest than are smokers* 
children, and that smokers* children who are seen in 
the warm, dry season are more honest than are 
smokers' children seen in the cold, wet season. A more 
likely explanation for the taw prevalence of active 
smokers in our patient population is that they are 
aware that cigarette smoke aggravates their asthma, 
and so they do not smoke. In support of this hypothesis 
is the finding by O'Connor et al* that none of the 
asthmatic children in their survey was a smoker When 
asked privately whether they are smokers, children 
usually give an honest answer Pedersen et al* meas¬ 
ured CO in expired air and found that 5.5 percent, at 
most, gave felse information. Neither is it likely that a 
difference in social class or referral pattern accounted 
for the more severe asthma found in children of 
smoking mothers. Social class is usually determined 
by the tether's occupation,* yet we found no relation¬ 
ship between the tether* smoking habits and his child's 
spiTometric test results, whereas there was a highly 
significant relationship between there results and the 
mother's smoking habits. If smoking mothers are more 
reluctant to take their children to a pediatric allergist 
than nonsmoking mothers, one would expect children 
of smokers to have had asthma for a greater number 
of yean. This was not the case. There was no significant 


difference between die Mo groups in the duration of 
the child* asthma. 

therr was no association b etwe e n the 
;.«nok^^d the results of nhe^childreiis 
~ herejwas oooethekw.eome eyi- 
(.thtthte smoke might be influencing bronchial 
Tin the child. There was a significant com- 
/between the logarithm of the driMs.FC* and: 
bgarithm of the number of d^etgT^M« - 
nreYsaft be smoked while in die house. 

Greater exposure to other pollutants, such as com¬ 
bustion products from wood-burning stoves* or gas for 
cooking* did not seem to account for the worsened 
asthma in the children of smoking mothers Similar 
proportions in both groups used wood stoves for 
beating and gas stoves for cooking Nor was there a 
significant difference between the Mo groups in own¬ 
ership of pets, which might aggravate asthma in 
susceptible subjects, nor in the use of forced-air 
heating systems, which might circulate allergens. 

Our demonstration that passive smoking affects 
asthma significantly only during the cold, wet season 
is consistent with results obtained in surveys of rep¬ 
resentative samples of schoolchildren in different 
regions of North America and in Britain. Those 
surveyed in Arizona, a warm, dry part of the United 
States, 14 and those surveyed during the summer in 
Britain* showed no significant difference in spiromet- 
ric test results between children of smokers and 
nonscookers. Surveys conducted in areas with cold 
winters, by contrast, usually reveal significant differ¬ 
ences between the Mo groups. 14 But even in these 
areas, the difference in spirometric values between 
children of smoking mothers and nonsmoking mothers 
is small, not exceeding 5 percent, and is considerably 
smaller than in our study on asthmatic subjects, 
suggesting that representative groups of schoolchildren 
are less severely affected by maternal smoking than 
are asthmatic children; 

Our finding that bronchial responsiveness is greater 
in asthmatic children of mothers who smoke than in 
those of mothers who do not smoke is also consistent 
with previously published articles. reported earlier 
an increased bronchial responsiveness in children of 
smoking mothers in a group of 94 asthmatic children;” 
such an increase was also subsequently noted in a 
community-based sample of 21 asthmatic children by 
O r Coonor et al.* 

Mitel obstnictioci which we find in asthm^^d^MiW 
gpf s m oki n g mothers compared with those of nocurook- 
/ing mothers? Although children in the two groups are 
comparable in other respects and have similar indica¬ 
tions of asthma severity during the warm, dry season 
when their houses are well ventilated, children it 
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